. Treatment protocols depend upon the state of disease and lymphography therefore has a very important role. Although the potential of whole body scanning is not yet fully realized, it is quite clear that additional information about the extent of disease is frequently available. Kreel (1976) discusses the value ofCT scanning, not only in patients with testicular tumours but also in a larger group of patients with lymphoma. Localization of the full extent of disease is not only important in staging, but is also likely to be valuable in planning accurate radiotherapy fields. This is particularly relevant in those patients where large mass replacement of the nodes has occurred in the upper paraaortic region.
Of the II patients with testicular tumours, 6 had definite evidence of sclerotic lesions in the bone. In 2 patients these were confirmed to be due to metastases. However, the occurrence of metastases in bone in testicular tumours is rare, of the order of 2 %in patients with seminomas and 6 % in teratomas (J S Macdonald 1977, personal communication) . It therefore seems likely that some of the sclerotic lesions demonstrated on the CT scans were in fact benign. The demonstration of deposits in the lungs, too small to be shown by conventional radiography is an extremely important finding as the stage of the disease may be dramatically altered. The role of CT scanning of the lungs compared to conventional whole lung tomography requires further evaluation.
These early studies indicate that computed tomography will have a secure place in the investigation of malignant disease, and in centres where this equipment is available it is already making a significant contribution to patient management.
There are two main indications for the detection of skeletal metastases: first, in the assessment of a patient with malignant disease who develops symptoms which may be due to skeletal dissemination; and secondly, in the screening of patients with apparently 'early' carcinoma in order to stage the disease before starting treatment. Unfortunately, conventional methods of detecting skeletal metastases are unreliable. Only 65 %of patients with advanced mammary carcinoma and who had skeletal metastases evident on their X-Rays complained of pain, and tenderness was elicited in only 16% (Galasko 1972) . The alkaline phosphatase was raised in 66 %of patients. Estimation of the urinary hydroxyproline (Cushieri 1973 , Roberts et al. 1975 and the hydroxyproline: creatinine ratio (Guzzo 1969 ) is associated with a high false negative rate. Radiographic examination is also inaccurate; Edelstyn et al. (1967) found that at least 50 %ofthe bone in the beam axis of the X-Ray must be destroyed before the lesion will be seen radiographically.
During the past few years, scintigraphy has been shown to be more accurate and sensitive than conventional methods for the early detection of skeletal metastases, both in patients with advanced carcinoma (Galasko 1972 ) and in patients with apparently early carcinoma (Galasko 1975a) . We studied 50 women with apparently early mammary carcinoma; none of the patients with a positive skeletal scintigram was alive and apparently free from disease after five years, compared with 66 %of patients in whom the scintigram was negative.
Pathological basis for skeletal scintigraphy
It has been shown that the vast majority of skeletal metastases are associated with new bone formation as well as bone destruction (Galasko 1975b) . The exceptions tend to be the lymphomata and myelomata, rapidly growing highly destructive lesions and late lesions which radiographically appear as large lytic deposits.
. The radiographic appearance of the metastasis is dependent on the net product of the bone formation and bone destruction. Where the former predominates, for example in prostatic carcinoma, the metastases are sclerotic, but where the destructive process dominates, the lesion may appear to be purely lytic, although histologically some new bone formation is present. Computer assisted tomographic scanning (CT scanning) of skeletal metastases frequently indicates areas of new bone formation in lesions which are lytic radiographically (J Best 1977, personal communication) .
This new bone has an increased avidity for bone seeking isotopes and explains why skeletal scintigraphy is more accurate than conventional methods for the early detection of skeletal metastases (Galasko 1975b) . Therefore, any tumour which evokes an osteoblastic reaction when it metastasizes to bone may be detected by skeletal scintigraphy.
However, there are several problems associated with the use ofscintigraphy for the detection of skeletal metastases.
False negatives
There are at least three causes for false negatives. The first includes those tumours which do not evoke an osteoblastic response.
The second group is associated with small deposits; although metastasesj-I cm in diameter can be detected scintigraphically, lesions smaller than this are likely to be missed. Inour study of patients with apparently early mammary carcinoma, the majority of the women with negative scintigrams who developed recurrence of their disease showed evidence of skeletal metastases. The lesions must have been present before mastectomy but were not detected on the initial scintigram.
Finally, lesions in the pubis and ischium may be very difficult to detect scintigraphically (Galasko & Doyle 1972) .
False positives
The most important problem associated with skeletal scintigraphy is the question of false positives. The uptake of bone seeking isotopes is nonspecific and any abnormality associated with increased bone formation will appear as an area of increased uptake on the skeletal scintigram; for example, fractures, infection, the arthritides, Paget's disease of bone, many benign tumours and even the normal epiphyseal plate in a growing child. These benign lesions are usually obvious on X-Ray; therefore it seems rational that skeletal scintigraphy should be the initial procedure. High quality X-Rays and even tomograms should be obtained of every area where there is increased uptake of the bone seeking isotope. If a benign lesion is present, corresponding with the increased radioactivity, then the scintigram should be regarded as normal for that patient. Using this technique, we found no false positives in several hundred skeletal scintigrams, although the occasional false positive has been reported. The CT scanner may have an important role to play in reducing this risk. For example, it is difficult to demonstrate the apophyseal joint between the fifth lumbar vertebra and the first sacral vertebra on X-Rays yet osteoarthritis occurs at this site. A patient with an apparently early carcinoma and an area of increased uptake at this level may have normal X-Rays although osteoarthritic changes may be shown by CT scanning (J Best 1977, personal communication) .
Reproducibility ofresults .
A problem which is impossible to explain fully is the lack of reproducibility of the results. Our findings of a positive scintigram in 24% of patients with apparently early mammary carcinoma, has been confirmed by several other series: Citrin et 01. (1975) reported a positive scintigram in 27%, Blair (1975) in 28%, Campbell et 01. (1976) in 26%, and Roberts et al. (1976) in 23 % of their patients. However, some authors have reported a much lower detection rate (Green et 01. 1973 , Lentle et al. 1975 , EI-Domeiri & Shroff 1976 ). There may be several explanations for these differences.
The isotope: There are several bone seeking isotopes currently available. The detection rate is higher with 18fluorine and the 99mTc-phosphate compounds than with 8SSr or 87mSr; 99mTc_ diphosphonate giving a higher detection rate than the other labelled phosphate compounds. Although different isotopes have been used in different laboratories, the detection rates have varied even when the same isotope was used.
Detecting apparatus: The profile and the rectilinear scanner are not suitable for screening purposes. The whole body scanner is more convenient than the gamma camera but is less sensitive. An acceptable compromise would be to obtain anterior and posterior scintigrams using the whole body scanner, and gamma camera pictures of any suspicious area. Under these circumstances, the scans must be read immediately.
The tumour: Are patients presenting earlier as a result of the publicity associated with the early detection of mammary carcinoma? Burn (1977, personal communication) has found that he is seeing a larger proportion of smaller tumours. In 1965/66 only 5 %of patients with mammary carcinoma had TI lesions, whereas in 1970/71 they accounted for 11 %, in 1972/73 they accounted for 16% and in 1974they accounted for 27 %. At the same time, the incidence ofT I and T2 tumours increased from 46 % in 1965/66 to 64 %in 1974. Although this may explain some of the differences in detection rates, even when all three factors, the isotope, the detecting apparatus and the primary tumour are taken into consideration, they probably do not fully explain the different detection rates.
Problems/or the future
Although skeletal scintigraphy is probably the most sensitive method of staging a variety of tumours, particularly mammary carcinoma, currently available, it gives no indication of the extent of visceral involvement. Obviously, what is required is a technique of detecting tumour at all sites. Currently, much work is being carried out on the development of tumour localizing isotopes and tumoral markers, for example, the carcinoembryonic antigen test (CEA), alpha-fetoprotein, etc., but the results have been disappointing in the staging of apparently early disease. If a sufficiently sensitive technique becomes available, skeletal scintigraphy probably will no longer be required for the staging of early cancer and techniques of detecting skeletal metastases may only be needed for the diagnosis of the symptomatic lesion. It may be that CT scanning will prove to be the best method of achieving this. However, until such a technique becomes available, skeletal scintigraphy would appear to playa most important role in the staging of many types of carcinoma. Although there are many problems associated with its use, the majority can be overcome by careful attention to detail, obtaining high quality X-Rays, tomograms and even CT scans of areas where there is an increased uptake of bone seeking isotopes and by the optimum selection of bone seeking isotopes and detecting apparatus.
